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SPREAD CODE ALLOCATION METHOD AND BASE STATION 
IN CDMA CELLULAR 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a spread code 
allocation method and a base station in a CDMA cellular 
in which transmission signals directed from a base 
station to a plurality of mobile stations are spread and 
transmitted using spreading codes • 

DESCRIPTION OF THE RELATED ART 

On a downlink of a CDMA cellular, transmission 
signals directed to a plurality of mobile stations are 
spread and multiplexed by different spreading codes at a 
base station and then transmitted in the lump. On the 
downlink, transmission signals can be synchronized with 
each other with ease because signals directed to the 
plurality of mobile stations are transmitted from the 
base station in the l\imp. It is therefore possible to 
suppress interference between transmission signals by 
spreading each transmission signal by a orthogonal 
synchronization code. 

On the other hand, since signals on a downlink 
from other base stations are hard to be synchronized 
with each other, employed as a means for suppressing 
interference from these base stations is a method of 
multiplying a orthogonal synchronization code by a 
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scramble code inherent to a base station. Used here as a 
scramble code is a gold code or the like. 

Structure of a base station transmission device 
using the present method is shown in Fig. 12. In a 
5 spreading addition device spu shown in Fig. 12, a 

transmission signal Si (i: mobile station number) 
directed to a mobile station and a orthogonal code Co, i 
are multiplied at a multiplier 001, the multiplied 
output signal is added at an adder 002 and the output 

10 signal of the adder 002 is multiplied by a scramble code 

Cs at the multiplier 001 to output a composite spreading 
signal sd. The composite spreading signal sd is 
modulated at a modulation device 003 and then 
transmitted from an antenna 004 to each mobile station. 

15 Use of the above described diffusion method shown 

in Fig. 12 by all the base stations results in 
randomizing interference of a downlink from other base 
station received at a mobile station, so that together 
with error correcting codes, interference can be 

20 suppressed. 

Since code consumption is accelerated in a CDMA 
cellular system for the following reasons, there often 
occur a lack of orthogonal codes. 

First, when Soft Hand-Over (SHO) is applied, 

25 because a plurality of base stations transmit the same 

signal for one mobile station, more codes are consumed 
as compared with those consumed when no SHO is applied. 
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In addition, since in a voiceless period, signal 
transmission is temporarily stopped to reduce 
interference, thereby accommodating more mobile stations, 
more codes are consumed than those in the transmission 
5 of information sources being on all the time. Moreover, 

since code consumption is changed also with propagation 
environments and in a case where many shielding objects 
exist on a propagation path or other case, interference 
of other cells is well suppressed to increase a capacity, 

10 code consumption at a base station is increased. 

For the foregoing reasons, when more mobile 
stations are connected to a base station than the number 
of orthogonal codes, a lack of spreading codes is coped 
with by the use of a plurality of scramble codes at one 

15 base station. 

Fig. 13 is a diagram showing a structure of a 
base station transmission device in a case where a 
number k of scramble codes are used. At a spreading 
addition device spu-j (j: scramble code number), a 

20 transmission signal Si, h (h: orthogonal code number), a 

orthogonal code Co, h and a scramble code Cs, j are 
applied to output a composite spreading signal sd- j . nj 
in Fig. 13 denotes the number of uses of a orthogonal 
code generated by a j-th scramble code. 

25 After subjected to addition at an adder 002, the 

output sd-j of the composite spreading signal is 
modulated at a modulation device 003 and then output to 
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each mobile station through an antenna 004, 

In a case where one base station uses a plurality 
of scramble codes at the same time as shown in Fig* 13, 
when transmission signals having different required 
qualities such as a transmission rate and a required bit 
error rate and transmission signals having different 
reception qualities dependent on a position of a mobile 
station within a cell, the amount of interference, etc. 
are handled at one base station,, the degree of 
interference that each transmission signal received from 
other transmission signals in the same cell varies due 
to a difference in a scramble code allocated to cause 
inequality in communication quality and cause 
deterioration by interference. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a spread code allocation method and a base station in a 
CDMA cellular enabling control of interference between 
mobile stations having different required qualities and 
reception qualities, mitigation of inequality in signal 
reception qualities at mobile stations and suppression 
of deterioration by interference caused by inequality by 
changing priorities of spreading codes according to a 
required quality and a reception quality. 

According to one aspect of the invention, a 
spread code allocation method in a CDMA cellular. 
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comprising the steps of 

having a first code set including a plurality of 
first codes and a second code set including one or a 
plurality of second codes, 
5 allocating the second code to the first code set 

and multiplying the plurality of first codes by the 
second code allocated to generate a plurality of 
combined codes, 

assigning a priority to the combined code for 
10 each transmission signal to be transmitted from a base 

station to a mobile station, 

allocating the combined code to the transmission 
signal based on the priority, and 

diffusing the transmission signal by the 
15 allocated combined code to transmit the transmission 

signal diffused to the mobile station* 

In the preferred construction, the spread code 
allocation method in a CDMA cellular further comprising 
the step of, 

20 at a plurality of the mobile stations, measuring 

a channel quality value and informing the base station 
of the channel quality value and at the base station, 
determining a priority of the combined code based on the 
channel quality value informed. 

25 In another preferred construction, the spread 

code allocation method in a CDMA cellular further 
comprising the steps of 
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at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
of the channel quality value and at the base station, 
determining a priority of the combined code based on the 
5 channel quality value informed, and 

setting a priority to the second code according 
to the channel quality value and setting a priority of 
the combined code to be higher as the second code 
attains a higher priority. 
10 In another preferred construction, the spread 

code allocation method in a CDMA cellular further 
comprising the steps of 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
15 of the channel quality value and at the base station, 

determining a priority of the combined code based on the 
channel quality value informed, 

setting a priority to the second code according 
to the channel quality value and setting a priority of 
20 the combined code to be higher as the second code 

attains a higher priority, and 

providing an axis of a channel quality value 
representing the channel quality value and dividing the 
axis of a channel quality value by a plurality of 
25 threshold values to set a channel quality value within 

the same value area among a plurality of value areas 
generated by the division by the threshold values to 
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have the same priority of the second code* 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
comprising the steps of 
5 at a plurality of the mobile stations, measuring 

a channel quality value and informing the base station 
of the channel quality value and at the base station, 
determining a priority of the combined code based on the 
f'^^^ channel quality value informed, and 

^ 10 setting a priority to the first code and setting 

a priority of each combined code in a group of combined 
^l: codes including the same second code to be higher as the 

first code attains a higher priority. 
H= In another preferred construction, the spread 

IJ 15 code allocation method in a CDMA cellular further 

□ comprising the steps of 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
of the channel quality value and at the base station, 
20 determining a priority of the combined code based on the 

channel quality value informed, 

setting a priority to the first code and setting 
a priority of each combined code in a group of combined 
codes including the same second code to be higher as the 
25 first code attains a higher priority, and 

providing an axis of a channel quality value 
representing the channel quality value and dividing the 
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axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by the threshold values to 
5 have the same priority of the first code. 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
comprising the step of 

grasping a transmission quality required amount 
10 required by a mobile station receiving each the 

transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount * 

In another preferred construction, the spread 
15 code allocation method in a CDMA cellular further 

comprising the steps of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
20 combined code based on the transmission quality required 

amount , and 

setting a priority to the second code according 
to the transmission quality required amount and setting 
a priority of the combined code to be higher as the 
25 second code attains a higher priority. 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
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comprising the steps of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
5 combined code based on the transmission quality required 

amount , 

setting a priority to the second code according 
to the transmission quality required amount and setting 
a priority of the combined code to be higher as the 

10 second code attains a higher priority, and 

providing an axis of a transmission quality 
required amount representing the transmission quality 
required amount and dividing the axis of a transmission 
quality required amount by a plurality of threshold 

15 values to set a transmission quality required amount 

within the same value area among a plurality of value 
areas generated by the division by the threshold values 
to have the same priority of the second code. 

In another preferred construction, the spread 

20 code allocation method in a CDMA cellular further 

comprising the steps of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 

25 combined code based on the transmission quality required 

amount , and 

setting a priority to the first code according to 
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the transmission quality required amount and setting a 
priority of each combined code in a group of the 
combined codes including the same second code to be 
higher as the first code attains a higher priority. 
5 In another preferred construction^ the spread 

code allocation method in a CDMA cellular further 
comprising the steps of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
10 transmission signal to determine a priority of the 

combined code based on the transmission quality required 
amount , 

setting a priority to the first code according to 
the transmission quality required amount and setting a 

15 priority of each combined code in a group of the 

combined codes including the same second code to be 
higher as the first code attains a higher priority, and 

providing an axis of a transmission quality 
required amount representing the transmission quality 

20 required amount and dividing the axis of a transmission 

quality required amount by a plurality of threshold 
values to set a transmission quality required amount 
within the same value area among a plurality of value 
areas generated by the division by the threshold values 

25 to have the same priority of the first code* 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 



comprising the step of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount, wherein 

a transmission error rate is taken as the 
transmission quality required amount. 

In another preferred construction the spread 
code allocation method in a CDMA cellular further 
comprising the step of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount , wherein 

a transmission rate is taken as the transmission 
quality required amount. 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
comprising the step of 

grasping a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount, wherein 

the transmission quality required amount is given 
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by a function of a transmission rate and a transmission 
error rate. 

In another preferred construction , the mobile 
station measures a channel quality value and informs the 
5 base station of the channel quality value, and 

the base station checks the number of uses of 
each second code by a combined code including the same 
second code and determines a priority of the combined 
f code based on the channel quality value informed and the 

10 number of uses of each second code. 

'^;f In another preferred construction, the mobile 

^Jj station measures a channel quality value and informs the 

base station of the channel quality value, 

the base station checks the number of uses of 
15 each second code by a combined code including the same 

second code and determines a priority of the combined 
code based on the channel quality value informed and the 
number of uses of each second code, and which further 
comprises the steps of 
20 when the channel quality value is not less than a 

quality threshold value, setting a priority of a 
combined code to be higher that includes a second code 
whose the number of uses of each second code by the 
combined code is smaller, and 
25 when the channel quality value is less than the 

quality threshold value, setting a priority of a 
combined code to be higher that includes a second code 
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whose the number of uses of each second code by the 
combined code is larger. 

In another preferred construction, the mobile 
station measures a channel quality value and informs the 
base station of the channel quality value, 

the base station checks the number of uses of 
each second code by a combined code including the same 
second code and determines a priority of the combined 
code based on the channel quality value informed and the 
number of uses of each second code, and which further 
comprises the step of : 

setting a priority to the first code and setting 
a priority of each combined code in a group of combined 
codes including the same second code to be higher as the 
first code attains a higher priority. 

In another preferred construction, the 
transmission signal includes a common control signal. 

In another preferred construction, the 
transmission signal includes a common control signal, 
and to the common control signal, a combined code having 
he highest priority is allocated. 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
comprising the step of, 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
of the channel quality value and at the base station. 
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determining a priority of the combined code based on the 
channel quality value informed, wherein 

an interference signal power is taken as the 
channel quality value, 
5 In another preferred construction^ the spread 

code allocation method in a CDMA cellular further 
comprising the step of, 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
10 of the channel quality value and at the base station, 

determining a priority of the combined code based on the 
channel quality value informed, wherein 

a reception power of the common control signal is 
taken as the channel quality value. 
15 In another preferred construction, the spread 

code allocation method in a CDMA cellular further 
comprising the step of, 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
20 of the channel quality value and at the base station, 

determining a priority of the combined code based on the 
channel quality value informed, wherein 

a power ratio of a desired signal to an 
interference signal is taken as the channel quality 
25 value . 

In another preferred construction, the spread 
code allocation method in a CDMA cellular further 
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comprising the step of 

at a plurality of the mobile stations, measuring 
a channel quality value and informing the base station 
of the channel quality value and at the base station, 
5 determining a priority of the combined code based on the 

channel quality value informed, wherein 

a power ratio of a desired signal to an 
interference signal is taken as the channel quality 
value, and further comprising the step of: 
10 checking a reception power of a common control 

signal sent out from a base station being connected and 
a reception power of the common control signal sent out 
from a base station not being connected to calculate a 
power ratio of a desired signal to an interference 
15 signal from a ratio of a reception power corresponding 

to the base station being connected to a reception power 
corresponding to the base station not being connected. 

In another preferred construction, as the first 
code set, a orthogonal code is used. 
20 In another preferred construction, as the second 

code set, a gold code or a part of the gold code is used. 

According to another aspect of the invention, a 
base station in a CDMA cellular, comprises 

a first code set including a plurality of first 
25 codes and a second code set including one or a plurality 

of second codes, 

means for allocating the second code to the first 
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code set and multiplying the plurality of first codes by 
the second code allocated to generate a plurality of 
combined codes, 

means for assigning a priority to the combined 
5 code for each transmission signal to be transmitted from 

a base station to a mobile station, 

means for allocating the combined code to the 
transmission signal based on the priority, and 

means for diffusing the transmission signal by 
10 the allocated combined code to transmit the transmission 

signal diffused to the mobile station. 

In the preferred construction, the base station 
is informed of channel quality values measured at a 
plurality of the mobile stations to determine a priority 
15 of the combined code based on the channel quality values 

informed. 

In another preferred construction, the base 
station is informed of channel quality values measured 
at a plurality of the mobile stations to determine a 

20 priority of the combined code based on the channel 

quality values informed, and sets a priority to the 
second code according to the channel quality value and 
sets a priority of the combined code to be higher as the 
second code attains a higher priority. 

25 In another preferred construction, the base 

station is informed of channel quality values measured 
at a plurality of the mobile stations to determine a 
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priority of the combined code based on the channel 
quality values informed^ 

sets a priority to the second code according to 
the channel quality values and sets a priority of the 
combined code to be higher as the second code attains a 
higher priority, and 

provides an axis of a channel quality value 
representing the channel quality value and divides the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by the threshold values to 
have the same priority of the second code. 

In another preferred construction, the base 
station is informed of channel quality values measured 
at a plurality of the mobile stations and determines a 
priority of the combined code based on the channel 
quality values informed, and 

sets a priority to the first code according to 
the channel quality value and sets a priority of each 
combined code in a group of combined codes including the 
same second code to be higher as the first code attains 
a higher priority. 

In another preferred construction, the base 
station is informed of channel quality values measured 
at a plurality of the mobile stations and determines a 
priority of the combined code based on the channel 
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quality values informed, 

sets a priority to the first code according to 
the channel quality value and sets a priority of each 
combined code in a group of combined codes including the 
same second code to be higher as the first code attains 
a higher priority, and 

provides an axis of a channel quality value 
representing the channel quality value and divides the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by the threshold values to 
have the same priority of the first code. 

In another preferred construction, the base 
station grasps a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount . 

In another preferred construction, the base 
station grasps a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount , and 

sets a priority to the second code according to 
the transmission quality required amount and sets a 
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priority of the combined code to be higher as the second 
code attains a higher priority. 

In another preferred construction, the base 
station grasps a transmission quality required amount 
5 required by a mobile station receiving each the 

transmission signal to determine a priority of the 
combined code based on the transmission quality required 
amount , 

sets a priority to the second code according to 

10 the transmission quality required amount and sets a 

priority of the combined code to be higher as the second 
code attains a higher priority, and 

provides an axis of a transmission quality 
required amount representing the transmission quality 

15 required amount and divides the axis of a transmission 

quality required amount by a plurality of threshold 
values to set a transmission quality required amount 
within the same value area among a plurality of value 
areas generated by the division by the threshold values 

20 to have the same priority of the second code. 

In another preferred construction, the base 
station grasps a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 

25 combined code based on the transmission quality required 

amount , and 

sets a priority to the first code according to 
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the transmission quality required amount and sets a 
priority of each combined code in a group of the 
combined codes including the same second code to be 
higher as the first code attains a higher priority* 
5 In another preferred construction, the base 

station grasps a transmission quality required amount 
required by a mobile station receiving each the 
transmission signal to determine a priority of the 
combined code based on the transmission quality required 
10 amount, 

sets a priority to the first code according to 
the transmission quality required amount and sets a 
priority of each combined code in a group of the 
combined codes including the same second code to be 
15 higher as the first code attains a higher priority, and 

provides an axis of a transmission quality 
required amount representing the transmission quality 
required amount and divides the axis of a transmission 
quality required amount by a plurality of threshold 
20 values to set a transmission quality required amount 

within the same value area among a plurality of value 
areas generated by the division by the threshold values 
to have the same priority of the first code. 

In another preferred construction, the base 
25 station is informed of a channel quality value measured 

at the mobile station, and 

checks the number of uses of each second code by 
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a combined code including the same second code and 

determines a priority of the combined code based on the 

channel quality value informed and the number of uses of 

each second code, 
5 In another preferred construction, the base 

station is informed of a channel quality value measured 

at the mobile station, 

checks the number of uses of each second code by 

a combined code including the same second code and 
10 determines a priority of the combined code based on the 

channel quality value informed and the number of uses of 

each second code, 

when the channel quality value is not less than a 

quality threshold value, sets a priority of a combined 
15 code to be higher that includes a second code whose the 

number of uses of each second code by the combined code 

is smaller, and 

when the channel quality value is less than the 

quality threshold value, sets a priority of a combined 
20 code to be higher that includes a second code whose the 

number of uses of each second code by the coit±)ined code 

is larger. 

In another preferred construction, the base 
station is informed of a channel quality value measured 
25 at the mobile station, 

checks the number of uses of each second code by 
a combined code including the same second code and 
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determines a priority of the combined code based on the 
channel quality value informed and the number of uses of 
each second code, and 

sets a priority to the first code and sets a 
5 priority of each combined code in a group of combined 

codes including the same second code to be higher as the 
first code attains a higher priority. 

Other objects, features and advantages of the 
present invention will become clear from the detailed 
10 description given herebelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood more 
fully from the detailed description given herebelow and 
15 from the accompanying drawings of the preferred 

embodiment of the invention, which, however, should not 
be taken to be limitative to the invention, but are for 
explanation and understanding only. 
In the drawings: 

20 Fig- 1 is a block diagram showing a base station 

device to which a spread code allocation method of the 
present invention is applied; 

Fig. 2 is a flow chart of code allocation 
processing showing a first embodiment of the present 
25 invention; 

Fig. 3 is a diagram showing one example of a 
relationship between a channel quality value and channel 
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quality value classification in a first priority setting 
example in the combined code allocation according to the 
first embodiment of the present invention; 

Fig. 4 is a diagram showing a first priority 
5 setting example in the combined code allocation 

according to the first embodiment of the present 
invention; 

Fig. 5 is a diagram showing a first priority 
setting example in the combined code allocation 

% ■■.(? 

;S 10 according to the first embodiment of the present 

'^t, invention; 

Fig. 6 is a diagram showing one example of 
to classification of transmission quality required amounts 

M with respect to a transmission rate and a transmission 

y 15 error rate in a second priority setting example in the 

□ combined code allocation according to the first 

embodiment of the present invention; 

Fig. 7 is a diagram showing a second priority 
setting example in the combined code allocation 
20 according to the first embodiment of the present 

invention; 

Fig. 8 is a diagram showing a second priority 
setting example in the combined code allocation 
according to the first embodiment of the present 
25 invention; 

Fig. 9 is a diagram showing the number of uses of 
a scramble code in a third priority setting example in 
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the combined code allocation according to the first 
embodiment of the present invention; 

Fig. 10 is a diagram showing a third priority 
setting example in the combined code allocation 
5 according to the first embodiment of the present 

invention; 

Fig. 11 is a diagram showing a third priority 
setting example in the combined code allocation 
,,,, according to the first embodiment of the present 

'hit? 
, 

';:f 10 invention ; 

■p ■• 

Fig. 12 is a diagram showing a structure of a 
base station transmission device using conventional 
C8 singular scramble code spreading; 

\^ Fig. 13 is a diagram showing a structure of a 

ijj 15 base station transmission device using conventional 

plural scramble codes spreading. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
The preferred embodiment of the present invention 

20 will be discussed hereinafter in detail with reference 

to the accompanying drawings . In the following 
description, numerous specific details are set forth in 
order to provide a thorough understanding of the present 
invention. It will be obvious, however, to those skilled 

25 in the art that the present invention may be practiced 

without these specific details. In other instance, well- 
known structures are not shown in detail in order to 
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unnecessary obscure the present invention. 

In the present invention, a priority is given to 
a spreading code generated by multiplying a scramble 
code and a orthogonal code and the priority is changed 
according to a required quality and a reception quality 
of a mobile station. 

Then, by changing a priority of a spreading code 
according to a required quality and a reception quality, 
the present invention controls interference between 
mobile stations having different required qualities and 
reception qualities to alleviate inequality in signal 
reception qualities at the mobile stations, thereby 
suppressing degradation caused by interference derived 
from inequality. 
[Description of Structure] 

In a spread code allocation method according to a 
first embodiment of the present invention, a first code 
set including a plurality of first codes and a second 
code set including one or a plurality of second codes 
are provided. Here, the first code corresponds to a 
orthogonal code and the second code corresponds to a 
scramble code. As a scramble code, a gold code, a part 
of the gold code or the like can be used. 

Then, allocate the second code to the first code 
set and multiply the plurality of first codes by the 
allocated second code to generate a plurality of 
combined codes. When the combined codes are generated. 
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allocate the combined codes to transmission signals to 
be transmitted from a base station to a mobile station, 
diffuse the transmission signals according to the 
allocated combined codes and transmit the diffused 
5 transmission signals to the mobile station. 

In the present invention, a combined code is 
assigned a priority. Then, a combined code having a 
higher priority is given preference for allocation to 
transmission signals. Here, change a priority for each 
10 transmission signal. More specifically, change a 

priority for each transmission signal based on channel 
quality value information and required quality value 
information from a mobile station. 

In the following, a first embodiment in which the 
15 spread code allocation method of the present invention 

is applied to a base station transmission device will be 
described with reference to Figs . 1 and 2 . 

Fig. 1 is a diagram showing a structure of a base 
station transmission device in a case where a number k 
20 of scramble codes are used. 

The first embodiment of the present invention 
includes a spreading addition device spu-j (j: scramble 
code number), an adder 002, a modulation device 003 and 
an antenna 004. 

25 The spreading addition device spu-j allocates a 

combined code of a orthogonal code Co, h and a scramble 
code Cs, j to a transmission signal Sj, h (h: orthogonal 
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code number) to output a composite spreading signal sd- j . 
nj in Fig. 1 denotes the number of uses of a orthogonal 
code generated by a j-th scramble code. Here, 
transmission signals may include a common control signal. 

The adder 002 adds each output sd-j of a 
composite spreading signal. 

The modulation device 003 modulates composite 
spreading signals added at the adder 002. 

The antenna 004 sends out a composite spreading 
signal modulated at the modulation device 003 to each 
mobile station. 

A feedback information reception unit 005 
receives channel quality information and required 
quality information as feedback information from a 
mobile station through an antenna 006. 

A priority determination unit 007 receives 
feedback information from the feedback information 
reception unit 005 to determine a priority of a combined 
code for each transmission signal based on the 
information. 

[Description of Operation] 

Next, operation of the present embodiment will be 
described with reference to Figs. 1 and 2. 

Fig. 2 shows a flow chart of allocation 
processing at a base station conducted at the time of 
allocating a combined code made up of a orthogonal code 
and a scramble code to a mobile station. 
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At the processing 101, the base station sets, at 
a variable ma, the number of a mobile station to which a 
code is to be allocated. At the processing 102, receive 
transmission of feedback information from the mobile 
5 station ma. Applied here as the feedback information are 

channel quality value information such as a reception 
power of a common control signal and a power ratio of a 
desired signal to an interference signal and required 
quality value information such as a transmission rate 
10 and a required error rate, 

\3 In a case where as a channel quality value, a 

CO power ratio of a desired signal to an interference 

C5 signal is adopted here, the power ratio in question can 

be calculated by checking a reception power of a common 
[Jj 15 control signal sent out from a base station being 

connected and checking a reception power of a common 
control signal sent out from of a base station not being 
connected to take a ratio of a reception power 
corresponding to the base station being connected to a 
20 reception power corresponding to the base station not 

being connected. 

At the processing 103, set a priority of a 
combined code based on the feedback information and 
further at the processing 104, set a priority variable p 
25 to be 1, that is, to be a highest priority. At the 

processing 106, determine whether the combined code 
having the priority p is being used or not and when the 
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combined code of the priority p is in use, add 1 to the 
priority variable p at the processing 105 to return to 
the processing 106* 

When the determination is made at the processing 
5 106 that the combined code having the priority p is not 

in use, allocate the combined code of the priority p to 
the mobile station ma at the processing 107 and notify 
the allocated combined code information from the base 
station to the mobile station ma to complete the code 

10 allocation processing. 

A transmission signal to be transmitted from the 
base station to the mobile station using an allocated 
code may include a common control signal and in this 
case, the common control signal is preferably allocated 

15 a combined code whose priority is the highest. 

[First Examples of Priority Setting] 

Figs. 3, 4 and 5 show examples of setting of a 
priority of each combined code conducted at the priority 
determination unit 007 at the processing 103 of Fig. 2 

20 according to the first embodiment of the present 

invention. In this example, priority is set based on a 
channel quality value. 

The abscissa of Fig. 3 represents a channel 
quality value observed by a mobile station and the 

25 channel quality values are divided by several threshold 

values as shown in Fig. 3. Among possible channel 
quality values are an interference power observed at the 
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mobile station, a reception power of a common control 
signal received by the mobile station and a power ratio 
of a desire signal to an interference signal. These 
channel quality values measured by the mobile station 
5 are transmitted to the base station at the processing 

102 of Fig. 2, 

As illustrated in Fig* 3, to a plurality of value 
areas divided by the threshold values, channel quality 
value class are set. As a result, to approximately the 

10 same channel quality value, an equal channel quality 

value class is applied. According to a channel quality 
value observed at the mobile station, a channel quality 
value class is selected from Fig. 3. 

At the base station, the priority determination 

15 unit 007 determines a priority of a combined code based 

on the channel quality values, more specifically, for 
each channel quality value class. At that time, the unit 
007 determines the priority of the combined code by 
assigning a priority to a scramble code as a second code 

20 or a priority to a first code which is a orthogonal code 

and a second code. At that time, for each channel 
quality value class, set the priority of the scramble 
code or the priorities of the scramble code and the 
orthogonal code to be the same. 

25 Figs . 4 and 5 show examples of setting of a 

priority of each combined code in the channel quality 
value classes Ql and Q2 . The abscissa in each table 
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shown in Figs. 4(a) and (b) and 5(a) and (b) represents 
the number of a scramble code and the ordinate 
represents the number of a orthogonal code and each 
element in the tables represents a priority of each 
5 combined code. 

In the example of Fig. 4, the scramble codes are 
given priorities which are changed according to channel 
quality values. In Fig. 4(a), the priority of the 
scramble code 1 is set to be 1 and the priority of the 
^1 10 scramble code 2 is set to be 2 , while in Fig. 4(b), the 

^3 priority of the scramble code 1 is set to be 2 and the 

fill priority of the scramble code 2 set to be 1. Then, the 

its. 

01 higher the priority of a scramble code is, the higher 

the priority of a combined code is set to be* 

[Ti 15 As a result, a group of combined codes including 

the scramble code 1 in Fig. 4(a) is assigned the 

'"^ priorities 1 to 8, a group of combined codes including 

the scramble code 2 in Fig. 4(a) is assigned the 
priorities 9 to 16, a group of combined codes including 
20 the scramble code 1 in Fig. 4(b) is assigned the 

priorities 9 to 16, and a group of combined codes 
including the scramble code 2 in Fig. 4(b) is assigned 
the priorities 1 to 8. In this example, no orthogonal 
code is assigned a priority and to each scramble code, a 
25 orthogonal code is assigned at random. 

In the example of Fig. 5, similarly to the 
example of Fig. 4, the scramble codes are given 
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priorities which are changed according to channel 
quality values. In Fig, 5(a), the priority of the 
scramble code 1 is set to be 1 and the priority of the 
scramble code 2 is set to be 2, while in Fig. 5(b), the 
5 priority of the scramble code 1 is set to be 2 and the 

priority of the scramble code 2 is set to be 1. Then, 
the higher the priority of a scramble code is, the 
higher the priority of a combined code is set to be. 

As a result, a group of combined codes including 
10 the scramble code 1 in Fig. 5(a) is assigned the 

'^1 priorities 1 to 8, a group of combined codes including 

P the scramble code 2 in Fig. 5(a) is assigned the 

CO priorities 9 to 16, a group of combined codes including 

H= the scramble code 1 in Fig. 5(b) is assigned the 

y 15 priorities 9 to 16, and a group of combined codes 

Q including the scramble code 2 in Fig. 5(b) is assigned 

the priorities 1 to 8 . 

Furthermore, in this example, a orthogonal code 
is assigned a priority. More specifically, in Fig. 5(a) 
20 and (b), the orthogonal codes 1, 2, 8 are assigned 

orthogonal code priorities 1, 2, ... 8, respectively. 
Then, the higher the priority of the orthogonal code is, 
the higher the priority of the combined code is set to 
be . 

25 More specifically, the priorities of the group of 

combined codes including the scramble code 1 in Fig. 
5(a) are set to be 1, 2, 8 for the combined codes 
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(1, 1), (1, 2) (1, 8) (scramble code number 

orthogonal code number), respectively. Priorities of the 
group of combined codes including the scramble code 2 
are set to be 9, 10, 16 for the combined codes (2, 

1), (2, 2) (2, 8), respectively. Also, priorities of 

the group of combined codes including the scramble code 
1 in Fig. 5(b) are set to be 9, 10, 16 for the 

combined codes (1, 1), (1, 2) ... (1, 8), respectively. 
Priorities of the group of combined codes including the 
scramble code 2 are set to be 1, 2, 8 for the 

combined codes (2, 1), (2, 2) (2, 8), respectively. 

Although in the examples of Fig. 5(a) and (b), 
priorities of the orthogonal codes are uniformly 
determined, they may be changed according to channel 
quality values similarly to the scramble codes. 
[Effect] 

When transmission power control on a downlink is 
applied, transmission power directed to each mobile 
station changes with a channel quality, and difference 
in transmission power causes inequality in the amount of 
interference from other downward transmission signals 
received by each mobile station. According to the 
present embodiment, priority of a combined code is 
changed with a channel quality value class, and 
allocation of a transmission signal and a combined code 
is classified according to a channel quality as shown in 
Figs. 4 and 5. As a result, inequality of a call 



- 34 " 

reception quality at each mobile station derived from a 
difference in a channel quality is suppressed. 

When common control signal reception power is 
used as a channel quality value, in particular, the 
following interference reduction effect can be expected. 

According to the present embodiment shown in Figs. 
3, 4 and 5, equal scramble codes are assigned to a 
mobile station having approximately the same common 
control signal reception power, that is, to a mobile 
station having approximately the same propagation loss 
between a base station and a mobile station. Between 
transmission signals allocated the same scramble code, 
interference therebetween is reduced because the same 
orthogonal code set is assigned. 

In a case where transmission power control is 
conducted, a transmission signal directed to a mobile 
station having a low common control signal reception 
power, that is, a transmission signal directed to a 
mobile station having a large loss of propagation up to 
the base station, is discharged from the base station 
with a large output which will cause large interference 
to other radio lines . According to the present 
embodiment shown in Figs. 3, 4 and 5, since the 
transmission signals in question are assigned a combined 
code including the same orthogonal code set, 
interference between the transmission signals in 
question can be suppressed. 



On the other hand, to a transmission signal 
directed to a mobile station having a high common 
control signal reception power, that is, to a 
transmission signal directed to a mobile station having 
a small loss of propagation up to the base station, a 
transmission power for compensating for a propagation 
loss can be set to be small. Thus, it is possible to set, 
at a transmission signal having a margin for 
transmission power setting, a transmission power high 
enough to overcome large interference received from a 
transmission signal directed to a mobile station whose 
common control signal reception power is small, so that 
reduction in interference is expected, 
[Second Example of Priority Setting] 

Fig. 6 shows a second example of setting of a 
priority of each combined code conducted at the priority 
determination unit 007 of the base station at the 
processing 102 of Fig. 1 according to the first 
embodiment of the present invention. In this example, 
priority is set based on a transmission quality required 
amount. Possible transmission quality required amount 
includes a transmission rate, a transmission error rate, 
a function of a transmission rate and a transmission 
error rate . 

The abscissa and ordinate of Fig. 6 represent a 
transmission rate and a transmission error rate required 
by a mobile station, respectively. 1-1, 1-2, 1-3 and 1-4 
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in Fig- 6 are boundary lines for defining transmission 
quality required amount classes Qo - a to Qo - i- These 
transmission quality required amounts required by the 
mobile station are transmitted to the base station at 
5 the processing 102 of Fig. 2. In Fig, 6, to 

approximately the same transmission rate and 
transmission error rate, equal transmission quality 
required amount class is applied. 

Based on a transmission quality required amount 
10 requested by the mobile station and according to a 

transmission rate of a transmission signal and a 
transmission error rate required of the transmission 
signal in question, a transmission quality required 
amount class is selected from Fig. 6. 
15 At the base station, the priority determination 

unit 007 determines a priority of a combined code based 
on the transmission quality required amounts, more 
specifically, for each transmission quality required 
amount class. At that time, the unit 007 determines the 
20 priority of the combined code by assigning a priority to 

a scramble code as a second code or priority to a first 
code which is a orthogonal code and a second code. At 
that time, for each transmission quality required amount 
class, set the priority of the scramble code or the 
25 priorities of the scramble code and the orthogonal code 

to be the same. 

Figs. 7 and 8 show examples of setting of a 
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priority of each combined code in the transmission 
quality required amount classes Qo - a and Qo - b. The 
abscissa in each table shown in Figs. 7(a) and (b) and 
8(a) and (b) represents the number of a scramble code 
5 and the ordinate represents the number of a orthogonal 

code and each element in the tables represents a 
priority of each combined code. 

The transmission quality required amount class Qo 
- b is premised on transmission faster than that of Qo - 
Q 10 a, in which an amount occupied by codes per call is set 

2 to be larger than that of Qo - a. As a code generation 

Jl5 method realizing such high-speed transmission, well 

known is a method using a plurality of orthogonal codes 
■\ simultaneously and a method using a hierarchical 

H 15 orthogonal code. 

H In the example of Fig. 7, the scramble codes are 

O given priorities which are changed according to a 

transmission quality required amount. In Fig. 7(a), the 
priority of the scramble code 1 is set to be 1 and the 
20 priority of the scramble code 2 is set to be 2, while in 

Fig. 7(b), the priority of the scramble code 1 is set to 
be 2 and the priority of the scramble code 2 set to be 1. 
Then, the higher the priority of a scramble code is, the 
higher the priority of a combined code is set to be. 
25 As a result, a group of combined codes including 

the scramble code 1 in Fig. 7(a) is assigned the 
priorities 1 to 8, a group of combined codes including 
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the scramble code 2 in Fig. 7 (a) is assigned the 
priorities 9 to 16, a group of combined codes including 
the scramble code 1 in Fig. 7(b) is assigned the 
priorities 5 to 8 and a group of combined codes 
5 including the scramble code 2 in Fig. 7(b) is assigned 

the priorities 1 to 4 . In this example, no orthogonal 
code is assigned a priority and to each scramble code, a 
orthogonal code is assigned at random. 

In the example of Fig. 8, similarly to the 
^3 10 example of Fig. 7, the scramble codes are given 

^3 priorities which are changed according to a transmission 

[S quality required amount. In Fig. 8(a), the priority of 

J the scramble code 1 is set to be 1 and the priority of 

the scramble code 2 is set to be 2, while in Fig. 8(b), 
\i 15 the priority of the scramble code 1 is set to be 2 and 

the priority of the scramble code 2 is set to be 1. Then, 
□ the higher the priority of a scramble code is, the 

higher the priority of a combined code is set to be. 

As a result, a group of combined codes including 
20 the scramble code 1 in Fig. 8(a) is assigned the 

priorities 1 to 8, a group of combined codes including 
the scramble code 2 in Fig. 8(a) is assigned priorities 
9 to 16, a group of combined codes including the 
scramble code 1 in Fig. 8(b) is assigned the priorities 
25 5 to 8 and a group of combined codes including the 

scramble code 2 in Fig. 8(b) is assigned the priorities 
1 to 4. 



Furthermore, in this example, a orthogonal code 
is assigned a priority- More specifically, in Fig. 8(a), 
the orthogonal codes 1, 2, 8 are assigned 

orthogonal code priorities 1, 2, 8, respectively- In 

Fig. 8(b), the orthogonal codes 1 and 2, 3 and 4, 5 and 
6, and 7 and 8 are assigned orthogonal code priorities 1, 
2, 3 and 4, respectively. 

Then, the higher the priority of the orthogonal 
code is, the higher the priority of the combined code is 
set to be. More specifically, the priorities of the 
group of combined codes including the scramble code 1 in 
Fig. 8(a) are set to be 1, 2, 8 for the combined 

codes (1, 1), (1, 2)... (1, 8) (scramble code number, 
orthogonal code number), respectively. Priorities of the 
group of combined codes including the scramble code 2 
are set to be 9, 10, 16 for the combined codes (2, 

1), (2, 2) ... (2, 8), respectively. 

Also, priorities of the group of combined codes 
including the scramble code 1 in Fig. 8(b) are set to be 
5, 6, 7 and 8 for the combined codes (1, 1&2), (1, 3&4), 
(1, 5&6) and (1, 7&8), respectively. Priorities of the 
group of combined codes including the scramble code 2 
are set to be 1, 2, 3 and 4 for the combined codes (2, 
1&2), (2, 3&4), (2, 5&6) and (2, 7&8), respectively. 

Here, the combined code (A, B&C) indicates that 
orthogonal codes B and C are simultaneously used for the 
scramble code A. 



[Effect] 

As described in Figs. 6, 7 and 8, in the present 
embodiment, a priority of a combined code is changed 
according to a transmission quality required amount 
class. Thus changing a priority of a combined code 
according to a transmission quality required amount 
given by a transmission rate, a transmission error rate, 
etc., allocation of transmission signals and combined 
codes is classified according to a transmission rate and 
a transmission error rate. 

In general, the higher a transmission speed of a 
transmission signal is, or the lower an error rate 
required by a transmission signal is, the more power the 
transmission needs. By allocating an equal scramble code 
to these transmission signals which can exert large 
interference to other signals, interference between the 
relevant transmission signals can be suppressed. 

On the other hand, although a transmission signal 
allowing low-speed transmission or a high error rate 
receives large interference from a transmission signal 
which is assigned a different scramble code and requires 
high-speed transmission or a low error rate, because 
required transmission power of the transmission signal 
allowing low-speed transmission or a high error rate is 
low, application of transmission power control overcomes 
the large interference. In addition, assigning a 
scramble code according to a transmission rate or an 
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error rate enables suppression of inequality in received 
call quality. 

[Third Example of Priority Setting] 

Figs. 9, 10 and 11 show a third example of 
5 setting of a priority of each combined code conducted at 

the priority determination unit 007 of the base station 
at the processing 102 of Fig. 1 according to the first 
embodiment of the present invention. In this example, 
priority is set based on a channel quality value and the 
Q 10 number of uses of a second code. 

First, the base station checks the number of uses 
JS of each scramble code by a combined code in advance. Fig. 

9 shows one example of the result, in which the abscissa 
represents the number of a scramble code and the 
P ordinate represents the number of uses of each scramble 

H code. Fig. 9 is premised on that the second scramble 

C3 code is most frequently used and the fourth scramble 

code is least frequently used. 

The base station determines a priority of a 
20 combined code based on the number of uses of the 

relevant scramble code and a channel quality value 
transmitted from a mobile station. Here, as channel 
quality values, interference power observed at the 
mobile station, a common control signal reception power 
25 at the mobile station and a power ratio of a desired 

signal to an interference signal are applied and the 
channel quality value information is transmitted from 



the mobile station to the base station at the processing 

108 in Fig. 1. 

Figs. 10 and 11 show examples of setting of a 

priority of each combined code under the condition of 

the number of uses of a scramble code given in Fig. 9. 

In each table, the ordinate represents the number of a 

orthogonal code and the abscissa represents the number 

of a scramble code. 

In the example of Fig. 10, when the channel 

quality value transmitted from the mobile station is not 
less than a quality threshold value, set the highest 
priority to a scramble code which is least frequently 
used under the given condition of the number of uses of 
a scramble code as shown in Fig. 10(a). 

More specifically, set the priority of the 
scramble code 4 to be 1, that of the scramble code 3 to 
be 2, that of the scramble code 1 to be 3 and that of 
the scramble code 2 to be 4. Then, the higher the 
priority of the scramble code is, the higher the 
priority of a combined code is set to be. As a result, 
to a group of combined codes including the scramble code 
1 in Fig. 10(a), priorities 17 to 24 are allocated, to a 
group of combined codes including the scramble code 2, 
priorities 25 to 32 are allocated, to a group of 
combined codes including the scramble code 3, priorities 
9 to 16 are allocated and to a group of combined codes 
including the scramble code 4, priorities 1 to 8 are 
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allocated* 

On the other hand, when the channel quality value 
transmitted from the mobile station is less than the 
quality threshold value, set the highest priority to a 
scramble code which is most frequently used under the 
given condition of the number of uses of a scramble code 
as shown in Fig. 10(b)- 

More specifically, set the priority of the 
scramble code 2 to be 1, that of the scramble code 1 to 
be 2, that of the scramble code 3 to be 3 and that of 
the scramble code 4 to be 4. Then, the higher the 
priority of the scramble code is, the higher the 
priority of a combined code is set to be. As a result, 
to a group of combined codes including the scramble code 
1 in Fig. 10(b), priorities 9 to 16 are allocated, to a 
group of combined codes including the scramble code 2, 
priorities 1 to 8 are allocated, to a group of combined 
codes including the scramble code 3, priorities 17 to 24 
are allocated and to a group of combined codes including 
the scramble code 4, priorities 25 to 32 are allocated. 

In this example, no priority is assigned to a 
orthogonal code and for each scramble code, a orthogonal 
code is allocated at random. 

In the example of Fig. 11, similarly to the case 
of Fig. 10, when the channel quality value transmitted 
from the mobile station is not less than a quality 
threshold value, set the highest priority to a scramble 



code which is least frequently used under the given 
condition of the number of uses of a scramble code as 
shown in Fig. 11(a). 

More specifically, set the priority of the 
scramble code 4 to be 1, that of the scramble code 3 to 
be 2, that of the scramble code 1 to be 3 and that of 
the scramble code 2 to be 4. Then, the higher the 
priority of the scramble code is, the higher the 
priority of a combined code is set to be. As a result, 
to a group of combined codes including the scramble code 
1 in Fig. 11(a), priorities 17 to 24 are allocated, to a 
group of combined codes including the scramble code 2, 
priorities 25 to 32 are allocated, to a group of 
combined codes including the scramble code 3, priorities 
9 to 16 are allocated and to a group of combined codes 
including the scramble code 4, priorities 1 to 8 are 
allocated, 

On the other hand, when the channel quality value 
transmitted from the mobile station is less than the 
quality threshold value, set the highest priority to a 
scramble code which is most frequently used under the 
given condition of the number of uses of a scramble code 
as shown in Fig. 11(b). 

More specifically, set the priority of the 
scramble code 2 to be 1, that of the scramble code 1 to 
be 2, that of the scramble code 3 to be 3 and that of 
the scramble code 4 to be 4. Then, the higher the 
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priority of the scramble code is, the higher the 
priority of a combined code is set to be. As a result, 
to a group of combined codes including the scramble code 
1 in Fig. 11(b), priorities 9 to 16 are allocated, to a 
group of combined codes including the scramble code 2, 
priorities 1 to 8 are allocated, to a group of combined 
codes including the scramble code 3, priorities 17 to 24 
are allocated and to a group of combined codes including 
the scramble code 4, priorities 25 to 32 are allocated. 

In the example of Fig. 11, priority is allocated 
also to a orthogonal code. More specifically, priorities 
of the orthogonal codes 1 , 2 , . . . , 8 are set to be 1 , 
2, ... 8, respectively. Then, the higher the priority of 
a orthogonal code is, the higher the priority of a 
combined code is set to be. 

More specifically, priorities of a group of 
combined codes including the scramble code 1 in Fig. 
11(a) are set to be 17, 18, ...,24 for combined codes 

(1, 1), (1, 2) (1, 8) (scramble code number, 

orthogonal code number), respectively, priorities of a 
group of combined codes including the scramble code 2 
are set to be 25, 26, ...,32 for combined codes (2, 1), 
(2, 2) ... (2, 8), priorities of a group of combined 
codes including the scramble code 3 are set to be 9, 
10, 16 for combined codes (3, 1), (3, 2) — , (3, 

8) and priorities of a group of combined codes including 
the scramble code 4 are set to be 1, 2, 8 for 



combined codes (4, 1), (4^ 2) (4, 8). 

Also, priorities of a group of combined codes 
including the scramble code 1 in Fig. 11(b) are set to 
be 9/ 10, 16 for combined codes (1, 1), (1/ 2) ... 

(1, 8), respectively, priorities of a group of combined 
codes including the scramble code 2 are set to be 1, 
2, 8 for combined codes (2, 1), (2, 2) ... (2, 8), 

priorities of a group of combined codes including the 

scramble code 3 are set to be 17, 18, , 24 for 

combined codes (3, 1), (3, 2) (3, 8) and priorities 

of a group of combined codes including the scramble code 
4 are set to be 25, 26, ...,32 for combined codes (4, 
1), (4, 2) ... (4, 8). 

Although in the examples of Fig. 11(a) and (b), 
priority of a orthogonal code is uniformly determined, 
it may be changed according to the number of uses of 
each orthogonal code by a combined code similarly to a 
case of a scramble code. 
[Effect] 

Between signals allocated different scramble 
codes, the amount of interference therebetween is large 
because orthogonality of the codes can not be maintained. 
A transmission signal allocated a scramble code which is 
less frequently used, in particular, receives large 
interference from a transmission signal allocated a 
scramble signal whose frequency of use is high. 

In a case where transmission power control is 
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applied, when a channel quality value is a quality 
threshold value, that is, when reception quality at a 
mobile station is excellent, transmission power directed 
to the mobile station in question can be set low. In 
this case, as shown in Figs. 9, 10 and 11, even if a 
combined code including a scramble code whose frequency 
of use is low is allocated to the mobile station having 
a high channel quality value, a transmission signal 
directed to the mobile station in question is allowed to 
endure interference without reaching its maximum 
transmission power. As a result, degradation due to 
interference can be suppressed. 

Although the foregoing description has been made 
of an application of the spread code allocation method 
of the present invention to a base station device as an 
example, it is clearly understood that the method can be 
realized not only at a base station device but also at a 
control station and an exchange. 

As described in the foregoing, according to the 
present invention, by changing a priority of a spreading 
code according to required quality or reception quality 
at a mobile station, inequality of call reception 
quality at the mobile stations can be suppressed to 
reduce interference. 

Although the invention has been illustrated and 
described with respect to exemplary embodiment thereof, 
it should be understood by those skilled in the art that 
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the foregoing and various other changes, omissions and 
additions may be made therein and thereto, without 
departing from the spirit and scope of the present 
invention. Therefore, the present invention should not 
be understood as limited to the specific embodiment set 
out above but to include all possible embodiments which 
can be embodies within a scope encompassed and 
equivalents thereof with respect to the feature set out 
in the appended claims* 
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WHAT IS C LAIMED IS; 

1. A spread code allocation method in a CDMA 

cellular, comprising the steps of: 

having a first code set including a plurality of 
first codes and a second code set including one or a 
plurality of second codes, 

allocating the second code to said first code set 
and multiplying said plurality of first codes by said 
second code allocated to generate a plurality of 
combined codes , 

assigning a priority to said combined code for 
each transmission signal to be transmitted from a base 
station to a mobile station, 

allocating said combined code to said 
transmission signal based on said priority, and 

diffusing said transmission signal by the 
allocated combined code to transmit said transmission 
signal diffused to said mobile station. 

2 . The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
step of, 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 



said channel quality value informed. 

3. The spread code allocation method in a CDMA 
cellular as set forth in claim 1^ further comprising the 
steps of: 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, and 

setting a priority to said second code according 
to said channel quality value and setting a priority of 
said combined code to be higher as said second code 
attains a higher priority. 

4. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
steps of: 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, 

setting a priority to said second code according 
to said channel quality value and setting a priority of 
said combined code to be higher as said second code 
attains a higher priority, and 



providing an axis of a channel quality value 
representing said channel quality value and dividing the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by said threshold values to 
have the same priority of said second code. 

5. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
steps of: 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, and 

setting a priority to said first code and setting 
a priority of each combined code in a group of combined 
codes including the same second code to be higher as 
said first code attains a higher priority, 

6 • The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
steps of: 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station. 
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determining a priority of said combined code based on 
said channel quality value informed, 

setting a priority to said first code and setting 
a priority of each combined code in a group of combined 
codes including the same second code to be higher as 
said first code attains a higher priority, and 

providing an axis of a channel quality value 
representing said channel quality value and dividing the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by said threshold values to 
have the same priority of said first code. 

7. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of 

grasping a transmission quality required amount 
required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount* 

8. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
steps of: 

grasping a transmission quality required amount 
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5 required by a mobile station receiving each said 

transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, and 

setting a priority to said second code according 
10 to said transmission quality required amount and setting 

a priority of said combined code to be higher as said 
second code attains a higher priority, 

^ 9. The spread code allocation method in a CDMA 

Jl; cellular as set forth in claim 1, further comprising the 

Steps of: 

grasping a transmission quality required amount 
f 5 required by a mobile station receiving each said 

O transmission signal to determine a priority of said 

H combined code based on said transmission quality 

C3 required amount, 

setting a priority to said second code according 
10 to said transmission quality required amount and setting 

a priority of said combined code to be higher as said 
second code attains a higher priority, and 

providing an axis of a transmission quality 
required amount representing said transmission quality 
15 required amount and dividing the axis of a transmission 

quality required amount by a plurality of threshold 
values to set a transmission quality required amount 
within the same value area among a plurality of value 
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areas generated by the division by said threshold values 
to have the same priority of said second code, 

10. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
steps of: 

grasping a transmission quality required amount 
required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, and 

setting a priority to said first code according 
to said transmission quality required amount and setting 
a priority of each combined code in a group of said 
combined codes including the same second code to be 
higher as said first code attains a higher priority. 

11. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
steps of : 

grasping a transmission quality required amount 
required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, 

setting a priority to said first code according 
to said transmission quality required amount and setting 
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a priority of each combined code in a group of said 
combined codes including the same second code to be 
higher as said first code attains a higher priority, and 

providing an axis of a transmission quality 
required amount representing said transmission quality 
required amount and dividing the axis of a transmission 
quality required amount by a plurality of threshold 
values to set a transmission quality required amount 
within the same value area among a plurality of value 
areas generated by the division by said threshold values 
to have the same priority of said first code, 

12. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of 

grasping a transmission quality required amount 
required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, wherein 

a transmission error rate is taken as said 
transmission quality required amount. 

13. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of 

grasping a transmission quality required amount 



required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, wherein 

a transmission rate is taken as said transmission 
quality required amount. 

14. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of 

grasping a transmission quality required amount 
required by a mobile station receiving each said 
transmission signal to determine a priority of said 
combined code based on said transmission quality 
required amount, wherein 

said transmission quality required amount is 
given by a function of a transmission rate and a 
transmission error rate. 

15. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, wherein 

said mobile station measures a channel quality 
value and informs said base station of said channel 
quality value, and 

said base station checks the number of uses of 
each second code by a combined code including the same 
second code and determines a priority of said combined 
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code based on said channel quality value informed and 
said number of uses of each second code. 

16. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, wherein 

said mobile station measures a channel quality 
value and informs said base station of said channel 
quality value, 

said base station checks the number of uses of 
each second code by a combined code including the same 
second code and determines a priority of said combined 
code based on said channel quality value informed and 
said number of uses of each second code, and which 
further comprises the steps of: 

when said channel quality value is not less than 
a quality threshold value, setting a priority of a 
combined code to be higher that includes a second code 
whose said number of uses of each second code by said 
combined code is smaller, and 

when said channel quality value is less than said 
quality threshold value, setting a priority of a 
combined code to be higher that includes a second code 
whose said number of uses of each second code by said 
combined code is larger. 



17. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, wherein 



said mobile station measures a channel quality 
value and informs said base station of said channel 
quality value, 

said base station checks the number of uses of 
each second code by a combined code including the same 
second code and determines a priority of said combined 
code based on said channel quality value informed and 
said number of uses of each second code, and which 
further comprises the step of: 

setting a priority to said first code and setting 
a priority of each combined code in a group of combined 
codes including the same second code to be higher as 
said first code attains a higher priority. 

18- The spread code allocation method in a CDMA 

cellular as set forth in claim 1, wherein 

said transmission signal includes a common 
control signal. 

19. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, wherein 

said transmission signal includes a common 
control signal, and 

to said common control signal, a combined code 
having he highest priority is allocated. 

20. The spread code allocation method in a CDMA 



cellular as set forth in claim 1, further comprising the 
step of, 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, wherein 

an interference signal power is taken as said 
channel quality value* 

21, The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of, 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, wherein 

a reception power of said common control signal 
is taken as said channel quality value. 

22. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, further comprising the 
step of, 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station. 



determining a priority of said combined code based on 
said channel quality value informed, wherein 

a power ratio of a desired signal to an 
interference signal is taken as said channel quality 
value • 

23. The spread code allocation method in a CDMA 

cellular as set forth in claim 1, further comprising the 
step of: 

at a plurality of said mobile stations, measuring 
a channel quality value and informing said base station 
of said channel quality value and at said base station, 
determining a priority of said combined code based on 
said channel quality value informed, wherein 

a power ratio of a desired signal to an 
interference signal is taken as said channel quality 
value, and further comprising the step of: 

checking a reception power of a common control 
signal sent out from a base station being connected and 
a reception power of said common control signal sent out 
from a base station not being connected to calculate a 
power ratio of a desired signal to an interference 
signal from a ratio of a reception power corresponding 
to said base station being connected to a reception 
power corresponding to said base station not being 
connected* 



24. The spread code allocation method in a CDMA 

cellular as set forth in claim 1^ wherein 

as said first code set, a orthogonal code is used. 



25. The spread code allocation method in a CDMA 
cellular as set forth in claim 1, wherein 

as said second code set, a gold code or a part of 
the gold code is used. 

26. A base station in a CDMA cellular, comprising: 
a first code set including a plurality of first 

codes and a second code set including one or a plurality 
of second codes, 

means for allocating said second code to said 
first code set and multiplying said plurality of first 
codes by said second code allocated to generate a 
plurality of combined codes, 

means for assigning a priority to said combined 
code for each transmission signal to be transmitted from 
a base station to a mobile station, 

means for allocating said combined code to said 
transmission signal based on said priority, and 

means for diffusing said transmission signal by 
the allocated combined code to transmit said 
transmission signal diffused to said mobile station. 



27. 



The base station in a CDMA cellular as set forth 
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in claim 26, wherein 

said base station is informed of channel quality 
values measured at a plurality of said mobile stations 
to determine a priority of said combined code based on 
said channel quality values informed. 

28. The base station in a CDMA cellular as set forth 
in claim 26, wherein 

said base station is informed of channel quality 
values measured at a plurality of said mobile stations 
to determine a priority of said combined code based on 
said channel quality values informed, and 

sets a priority to said second code according to 
said channel quality value and sets a priority of said 
combined code to be higher as said second code attains a 
higher priority. 

29. The base station in a CDMA cellular as set forth 
in claim 26, wherein 

said base station is informed of channel quality 
values measured at a plurality of said mobile stations 
to determine a priority of said combined code based on 
said channel quality values informed, 

sets a priority to said second code according to 
said channel quality values and sets a priority of said 
combined code to be higher as said second code attains a 
higher priority, and 
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provides an axis of a channel quality value 
representing said channel quality value and divides the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by said threshold values to 
have the same priority of said second code. 

30. The base station in a CDMA cellular as set forth 
in claim 26^ wherein 

said base station is informed of channel quality 
values measured at a plurality of said mobile stations 
and determines a priority of said combined code based on 
said channel quality values informed, and 

sets a priority to said first code according to 
said channel quality value and sets a priority of each 
combined code in a group of combined codes including the 
same second code to be higher as said first code attains 
a higher priority. 

31. The base station in a CDMA cellular as set forth 
in claim 26, wherein 

said base station is informed of channel quality 
values measured at a plurality of said mobile stations 
and determines a priority of said combined code based on 
said channel quality values informed, 

sets a priority to said first code according to 
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said channel quality value and sets a priority of each 
combined code in a group of combined codes including the 
same second code to be higher as said first code attains 
a higher priority^ and 

provides an axis of a channel quality value 
representing said channel quality value and divides the 
axis of a channel quality value by a plurality of 
threshold values to set a channel quality value within 
the same value area among a plurality of value areas 
generated by the division by said threshold values to 
have the same priority of said first code. 

32* The base station in a CDMA cellular as set forth 

in claim 26, wherein 

said base station grasps a transmission quality 
required amount required by a mobile station receiving 
each said transmission signal to determine a priority of 
said combined code based on said transmission quality 
required amount • 

33. The base station in a CDMA cellular as set forth 

in claim 26, wherein 

said base station grasps a transmission quality 
required amount required by a mobile station receiving 
each said transmission signal to determine a priority of 
said combined code based on said transmission quality 
required amount, and 



sets a priority to said second code according to 
said transmission quality required amount and sets a 
priority of said combined code to be higher as said 
second code attains a higher priority. 

34. The base station in a CDMA cellular as set forth 

in claim 25, wherein 

said base station grasps a transmission quality 
required amount required by a mobile station receiving 
each said transmission signal to determine a priority of 
said combined code based on said transmission quality 
required amount, 

sets a priority to said second code according to 
said transmission quality required amount and sets a 
priority of said combined code to be higher as said 
second code attains a higher priority, and 

provides an axis of a transmission quality 
required amount representing said transmission quality 
required amount and divides the axis of a transmission 
quality required amount by a plurality of threshold 
values to set a transmission quality required amount 
within the same value area among a plurality of value 
areas generated by the division by said threshold values 
to have the same priority of said second code. 

35. The base station in a CDMA cellular as set forth 

in claim 26, wherein 



- 66 - 



said base station grasps a transmission quality 
required amount required by a mobile station receiving 
5 each said transmission signal to determine a priority of 

said combined code based on said transmission quality 
required amount, and 

sets a priority to said first code according to 
said transmission quality required amount and sets a 
10 priority of each combined code in a group of said 

combined codes including the same second code to be 
g higher as said first code attains a higher priority. 

J;^ 36. The base station in a CDMA cellular as set forth 

in claim 26, wherein 
- said base station grasps a transmission quality 

O required amount required by a mobile station receiving 

5 each said transmission signal to determine a priority of 

p said combined code based on said transmission quality 

required amount, 

sets a priority to said first code according to 
said transmission quality required amount and sets a 
10 priority of each combined code in a group of said 

combined codes including the same second code to be 
higher as said first code attains a higher priority, and 

provides an axis of a transmission quality 
required amount representing said transmission quality 
15 required amount and divides the axis of a transmission 

quality required amount by a plurality of threshold 



values to set a transmission quality required amount 
within the same value area among a plurality of value 
areas generated by the division by said threshold values 
to have the same priority of said first code. 

37. The base station in a CDMA cellular as set forth 
in claim 26, wherein 

said base station is informed of a channel 
quality value measured at said mobile station, and 

checks the number of uses of each second code by 
a combined code including the same second code and 
determines a priority of said combined code based on 
said channel quality value informed and said number of 
uses of each second code. 

38. The base station in a CDMA cellular as set forth 
in claim 26, wherein 

said base station is informed of a channel 
quality value measured at said mobile station, 

checks the number of uses of each second code by 
a combined code including the same second code and 
determines a priority of said combined code based on 
said channel quality value informed and said number of 
uses of each second code, 

when said channel quality value is not less than 
a quality threshold value, sets a priority of a combined 
code to be higher that includes a second code whose said 
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number of uses of each second code by said combined code 
is smaller, and 

when said channel quality value is less than said 
quality threshold value, sets a priority of a combined 
code to be higher that includes a second code whose said 
number of uses of each second code by said combined code 
is larger. 

39. The base station in a CDMA cellular as set forth 

in claim 26, wherein 

said base station is informed of a channel 
quality value measured at said mobile station, 

checks the number of uses of each second code by 
a combined code including the same second code and 
determines a priority of said combined code based on 
said channel quality value informed and said number of 
uses of each second code, and 

sets a priority to said first code and sets a 
priority of each combined code in a group of combined 
codes including the same second code to be higher as 
said first code attains a higher priority. 
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ABSTRACT OF THE DISCLOSURE 
A spread code allocation method in a CDMA 
cellular having a first code set including a plurality 
of first codes and a second code set including one or a 
5 plurality of second codes, allocating the second code to 

the first code set and multiplying the plurality of 
first codes by the allocated second code to generate a 
plurality of combined codes, assigning a priority to the 
% combined code for each transmission signal to be 

^11 10 transmitted from a base station to a mobile station, 

J;^ allocating the combined code to the transmission signal 

based on the priority, and diffusing the transmission 
" signal by the allocated combined code to transmit the 

C3 diffused transmission signal to the mobile station. 
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(a) CHANNEL QUALITY VALUE ^ QUALITY THRESHOLD VALUE 
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(b) CHANNEL QUALITY VALUE < QUALITY THRESHOLD VALUE 
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FIG. 11 
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FIG. 12 (PRIOR ART) 
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FIG. 13(PR'0R ART) 
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UNITED STATES OF AMERICA 
COMBINED DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 



OFGSFILENO. 

P/1912-18 



As a below named inventor, I hereby deciare that: my residence, post office address and citizenship are as staled below next to my name; that 
I veriiy believe that I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural inventors are named) 
of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

SPREAD CDDE ALLOCATION METHOD AND BASE STATION IN CDMA CELLULAR 

the specification of which is attached hereto, uniesa the following box is checked: 

□ was filed on 4» United States patent Application Number or PCT International patent Number 

and was amended on (if any), 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose all information known to be material to patentability in accordance with Title 37, Code of Federal 
Regulations, §1,56. 

I hereby claim priority benefits under Title 35, United States Code §119 of any foreign appltcation(s) for patent or inventor's certificate or 
United States provisional application(s) listed below and have also identified below any foreign application for patent or inventor's ceitificate 
having a filing date before that of the application on ^ich priority is claimed: 



COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 

(d£^, month, year) 


PRIORITY CLAIMED 
UNDER 35 U.S.C. 119 


Japan 


311603/1999 


1, Novenber, 1999 


YES X NO 








YES NO 








YES NO 



Z I hereby claim the benefit under Title 35, United States Code, §120 of any United States appUcation(s) listed below and, insofar as the subject 
^^^matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the first paragraph 
iof Title 35, United States Code, §112, I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
;fCode of Federal Regulations, §1.56 which became available between the filing date of the prior application and the national or PCT international 
Jifiling date of this application. 
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APPLICATION NUMBER 


DATE OF FILING 

(dav, month, year) 


STATUS 
(patented, pendine, abandoned) 





















I hereby appoint OSTROLENK, FABER, GERB & SOFFEN, and the members of the firm, Marvin C. Soffen - Reg. No. 17,542; Samuel H. 
: Weiner - Reg. No. 18,510; Jerome M. Beriiner - Reg. No. 18,653; Robert C. Faber- Reg, No. 24,322; Edward A. Meilman - Reg. No. 24,735; 
Stanley H. Lieberstein - Reg. No. 22,400; Steven I. Weisburd - Reg. No. 27,409; Max Moskowitz - Reg. No. 30,576; Stephen A. Soffen - Reg. 
:3No. 31,063; James A. Fmder - Reg. No. 30,173; William O. Gray, m - Reg. No. 30,944 and Louis C. Ehijmich - Reg. No. 30,625, as attorneys 
;^>with full power of substitution and revocation to prosecute this application, to transact all business in the Patent & Trademark Office connected 
cfMierewith and to receive all correspondence. 



SEND CORRESPONDENCE TO: 



OSTROLENK, FABER, GERB & SOFFEN 
1 1 80 AVENUE OF THE AMERICAS 
NEW YORK, NEW YORK 10036-8403 



DIRECT TELEPHONE CALLS TO: 

(212) 382-0700 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on infonnation and belief are 
believed to be true; and further that these statenaents were made with the knowledge that willful false statements and the like so made are 
punishable by fine or inmrisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity ot the application or any patent issued thereon. 
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Hiroshi HJRUKAWA 


INVENTOR'S SIGNATURE a 


DATE 

Oct • 23, 2000 


RESIDENCE 

Tol^o, Japan 


CoWtRY OF CITIZENSHIP 

Japanese 


POST OFFICE ADDRESS 

c/o NEC Corporation, 7-1, Shiba S-chcme, Minato-ku, Tokyo, Japan 


FULL NAME OF SECOND JOINT INVENTOR (IF A>nr) 

AkUlisa USHIROKAWA 


INVENTOR'S SIGNATURE 


DATE 

Oct. 23, 2000 


RESIDENCE 

To3^o, Japan 


COUNI^ OF CITIZENSHIP 

Jaoanese 


POST OFFICE ADDRESS 

c/o NEC Corporation, 7-1, Shiba 5-ch 


ome, Minato-ku, Tokyo, Japan 
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